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#11 2003-029096 



M&#£] mm i 
i&mmmm^] 0005611 



&M 2 0 0 3 - 0 2 9 0 9 6 ^- v : 1/ 

ttwrnw^itofcib h ti tz ± mm * m & v ^ £ *± -e- ^ t tuft £ e ^ r ^ @w» 
mnmmmm t «i^t * $ v^eas* , 

[If ^Jl 6 ] lffiSEteMoPBrigli— , 

ztzftrnt-tz ffinzm 5 ^e«<^> jHmaEffijE^feo 



tfci!iE#2 003-3069525 



mm 2003-029096 v : 2/ 

&Kv>£jE«B»-t?*S, 

[ttsjfcg 1 2 ] flJffill^o^E^tt^oMW^S^Uistti^E 

c t ^#mti-^f**^9 1 tzmmm 1 o ^temo^^Ritff^go 
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mm 2003-029096 ^- v : 3/ 

[0 0 0 1 ] 
[0 0 0 2] 

(p r e - e mp h a s i s) klWft.2> 0 -frti, ^«v)fL<7)f^#^ J: 0 
[0 0 0 3] 

[#!«:« 1 ] 

#^4 - 2 2 3 3 8^ (S3, 41, i2, 3 HI) 
[0 0 0 4] 

imwtfmikLXn t-t&mm] 

[0 0 0 5] 
[0 0 0 6] 

mm z rnvt-t & tz tbomn 
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mm 2003-029096 



^-v: 4/ 



£ (± ^m\n\% * m v > xmmm ^wie t\nm. ^ * h n tz ±.m& 

o 

[0 0 0 7] 

v~R Fmmi:mB<onm~muLxmnLtzmn^mm^Km^\"xmi^^ 
«b ti & miEmmm. z m v * x mt e^j mm <d mz. * n n mje^is t , £ ah 1- & ^ 

[0 0 0 8] 

<nffi]EmmMzm^*xifomffi.<7)§mz^itzmm<Dmmm * -> < ^ u--> a > 

o 

[0 0 0 9] 
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^-v! 5/ 



[0 0 10] 

[0011] 

& J: LT & «t v> 0 
[0012] 

lock) m^^i-o *st«**i:j:ot, *%w<7>mmzM-t-zmne>fm 

[0 0 13] 

RUH^i" J: -9 $SSli"7 7*^ -y h ->XrA (magnet syste 
m) 1 0 0*^ri-^o h v^-fA 1 0 om.mm^ ^ )U (coil)» 

10 2, ^Krj-T^^l 0 eijil/RFn^^l 0 8^t4 0 Ztih&^J 

XfAlO OOttfcRtt^OrtSP^W (jKT ! b o r e) 1 
lx- K;u (cradle) 5 0 0t:I«$tiTl^t4^*I^t:J: «A£ 
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mm 2003-029096 ^- v : 6/ 

[0 0 14] 

±mm^ ^ 10 2 FvXfAl 0 0 Oft^P^3f§^it£ffM 

[0 0 15] 

^BE="r;v-SBl 0 6(±, SVMCgkfc 3 9 (slice)i 

[0 0 16] 

-c&So :w±tyu (obi i que) tfcpftfnSo ^«-et± 

[0 0 17] 

*lr£fltfg J. > 3 - K (encode) tRWMMt tz\± ~7 i-Xx > =r - K ( p h 
ase encode) ^WM^t fcv^, Jg|^ifci|tt:frfaO^@fr&i§£ U - KT 
^ (read out) mmtis ti>^o<> - KT * h ^BETOfi^&tfc^ 
>rr- KAuHB«8*Brfcra«lT-*-6o J: -9 fc£|E*8&&0|&£& pT&KI- * fcifcH 
x &jffi3>f;HaJi o 6 lil^ 3 »&ise3 >f ;i/*tt So WT, fcJEiK 

[0 0 18] 

RFn^^l 0 8 {±#fig*&^W K*t& 1 Of$|*jox tf> (spin) 



tBliE#2 003-3069525 



mm 2 0 0 3 - 0 2 9 0 9 6 ^- v I 7/ 

it«Hv^ 0 itz, RF^jf-^-^RF/^VX (pulse) h&v^ 
o mm 2 tifz * kf y ifi%L £ £ wmtL-f & t5 ^^^^qljf-^ti , R F rr >f ^gfc 1 0 
8 i:iotfli$ti^ 0 
[0 0 19] 

Y*4> (domain) i~ 7- U a. ( F o u 
r i e r) SB^tftSo {£*§tt;fr[6j£ J: OT^tt^ftO^ge^ «t lj , & 
fWJllf > a - K 4r 2 Ift-eff 9 <7)T% «8^*i»^(± 2 ^tc 7 - 'J ji£W 
Kjslt&te-S-fc LX%h*iZ> 0 7x-Xx>n- KfcjRjs.fctf'J - KT7 h4ggS 
fi> 2^t£-7- 'J^^rel^iolt^jf^-O-^^^ 1 ; Z>o J^T, 2 

^%7- 'J k (k-space) £&V^ 0 

[0 0 2 0] 

£}g£n >f l 0 6 Kf±£jEffi!&3B 1 3 0 *«e«E$ tiT^£ 0 £jB£iEI&S& 1 3 
13 0(2, frffli 0 6 tz&lfZ 3 #M<7)£3$l=i j ;K:^£Lt, H^L 

[0 0 2 1 ] 

RFn^^l 0 8tw{±RFffi»SBl 4 0rt s gM£$*iT^* o RFfgifrgM 4 

0 ti R F n ^ )UUl 0 8 (:|li*«:4x.tR F^^X 1<£>#|*I 

[0 0 2 2] 

&ifz^m&®§k±^&<onn<ofm<7>--m'c$>2>o r f n >f ^as 1 o 8 & «t ^ 

RFWl 4 oa*«bfc&8B5HJU K £ * R F «tH4^0li<7)i 

[0 0 2 3] 

1 5 0 t±, R F n ^ ^ 1 0 8 i)^m LtzgiSiS^Zrj v (dig 



ttlliE#2 003-3069525 



#11 2 0 0 3 - 0 2 9 0 9 6 ^- V \ 8/ 

i t a 1 data) t 
[0 0 2 4] 

mmmu 130, rf mmu 1 4 0 & * ^-r - * iix*^ 1 5oi:iiy-^> 

* (sequence) ffllfflUffll 6 0 tmWiZ tLX^&o ->-r>xmWWl 6 
0 ti\ ^BeiESftSIS 1 3 0 Lf- *JR*« 1 5 0 £ ZtiJftim'M L TM*R§ 

[0 0 2 5] 

1 6 0(4, 0flx.(f3 > kf-x-? (computer) 
^TftJ&^ti&o v-^>^«I»SB 1 6 0 lii^L^i/^^'J (memory) 
^ft^.o ^^ , J(4v-^>X^IJ^g[5 1 6 Offl^n^A&icK^ffcT)^--? 
£IBflELTV»So v-y >^«fl»SB 1 6 0O«fi|li, n > - * #M 'J icfg 

[0 0 2 6] 

JR*SG 1 5 0 mi$k L t** — * t5 ? -t - ? ttkmM 1 7 0 i: A* £ ti&o T- 9 MS 
gU7 0i4, Wx.»fn>t?jL-^^*fflu»-C#J&$n4 0 f-^ftIIHl 7 011 

[0 0 2 7] 

T-9im& \ 7 0 (4 v-^ yxM'fflU 1 6 0i:IS$nti^„ f-^M 
3IU 7 0 ttv-^^ftUHHSB i 6 0<D±mz$>^x4:ti£%tmi-2>o ^tois 
fg(4 N -r-^Ml 7 Ot^^E'J U|S'lt$ti7t:7 0 n^7A^^tTi-^-<bm: 

[0 0 2 8] 

f - * 1 7 0 (4 , f*- ? i|3tffeS|5 1 5 0 mum KIEU 

-T*o ^^ , ;rt^f4^-^^F B ^ ? ff^^tL^>o ^Or-^^llik^^-xi:^ 
Cfr-T&o f-^M^ 1 7 0 (4, k^^-^Wf-^ £ 2 >kjt^.-7 - ^M^-t 



ttlfHf 2 003-3069525 



#SS 2 0 0 3 - 0 2 9 0 9 6 ^- V \ 9/ 

[0 0 2 9] 

f-?ll^ 1 7 0 Kf«7j^P 1 8 0 cWpgfl 1 9 0 ^^$>tL"Cv^ 0 
^TfsU 180 ti. y774y?7-^X7°U- (graphic display 
) ^'Cmm.Zti&o JifpgH 9 Olttfjy-Tl >^T-Vsvfx (point i n g 

devi c e) *mz-tz*-#- K (keyboard) ^-efitJ££*i& 0 
[0 0 3 0] 

7 0t:AM^ ffiffl#J±^SPl 8 0iJj:Wl 9 0 
ZmCXJ >?7^fO* (interact ive) K^^ttfcSft^&o 
[0 0 3 1 ] 

[0 0 3 2] 

*gfli, 13 1 \,Ztj< L tzmW: tlt^^m^-ti, y Y v^xA l 0 0' 

[0 0 3 3] 

•r^* FyxrAi oo' i±i.mm-?r* v yu i o 2 ' > ^ 1 

0 6' SXtfRF^J frUl 0 8' *G-t2>o ZtLb$Mi& v YU 1 0 2 

^n^y^fAioo' ^w^ra (*'r) 1 ^ k;w 500 

[0 0 3 4) 

^.mm-rr* ? yu 1 0 2 * livn^vxtAioo' 

tHIHf 2 003-3069525 



#SI 2003-029096 



10/ 



[0 0 3 5] 

£jB£^;i^l 0 6' (i, S^i;iI4>3«t^fe*»X7^xi, finite £ <£ 

to <r> u ffi] n £ ^ x , zfo^Kmmsm. ^mi^ntz^htz^^^^xD 
vrLiiiE^f^tLTv^ 0 ^mrLitiEnov^Tfi, feiz&hfz&xmn-f&o 

[0 0 3 6] 

^W^^^iJlt^Sv^lMa^Hfltt^x, y, z t Lfzt v^-f tL<7)tt 

L * v > 3 #M<n£) @£ n> £ M~t •?> o 
[0 0 3 7] 

RFn^^io8' \mm%^mKttMi\(ni*ft(07,\£yzmfe^&tzfr<D 
r f )v x £ -r & o nfjfe a*£ c & m?»-f & t> hmn&mm^- 

(±, RF3^Hfi08' £;ft.&o RFn-f;l/3H 0 8' o-tltff 

^t-'-^i|X*^1 5 0HAt/£^£o 
[0 0 3 8] 

(D-mxh&o mi? J ^1 0 6' joi^KIEM 1 3 0^<bfc&3|$5H±, 

*mm~&n%mmw&^mk<7>mmitm<r)-mxhz>o rf^^i o 

8' £> XlfRFmmU 1 4 Ort^&afi&frti, ^^^^It^RFMII^Ig 
[0 0 3 9] 

0 M^q|tff^;fflv^/^bX ->-^>X (pulse sequen 
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^-v! 11/ 



c e) O— flJfcjjrTo X t^xn- (S E : S p i n 

Echo) ^;^y-^>Xf*So 
[0 0 4 0] 

i"^t>*>, (1) (iSEftCi!lt^RFlJ2ffit7)9 0 o A^x^i^l 8 0° 
/n°;1/X<0v-^>x-C&!9, (2) , (3) , (4) is J: IF (5) t±, |S| £ < 

p&£Zf7,e >i3-MR<7)y-')->Xt'$>|, 0 9 0° /n°^X*5 J: 1 8 

[0 0 4 1 ] 

mmizjsklrX -9 9 0° a^xi:J: 19 7. n°>co 9 0° ©e^fx *>*i&o Cio 
o 9 0° E&fe^«b3f5cOP#W^H, 1 8 0° a>7CJ:-6 l 8 0° fr*> 

[0 0 4 2] 

9 0° ®fet^kf>R|E<^ra^»iiai^, } ) — KT h^JSilG r &£.Tf7x. — X 
- K^gBG p^PJn^tL^o 'J - K7 h£j£G r CJ; *) X \£><DTJ ~7 
j^ — X (dephase) fi t ftfoti& o 7x- Xx > rr - K^JBEG pCi ») X M 
>W7x- Xx > rr - Vi>mfc>tiZ> 0 
[0 0 4 3] 

X fc? >Km&, 'J-K7^h £jB£G rtXli>^'J7x-X ( r e p h a s e 
) U^tf>i3-MR^4?« 0 xe>X3-MR(if-^JRtS|51 5 0 
(C«fc «9 tfxL-T-*-? (view data) t LrM$n^o CO J: 9 fc'W 
7y-^r>X«TR (repetition t ime) "C64-5 1 2@ 
m^MZti&o tt)ILO/:^:7x-Xx>n- K&JEG p ^tlL, 

7x-Xx>3- K^rtf^o CtUCfcoT^ 6 4 ~ 5 1 2 If xL-OtfxL-r-* 

[0 0 4 4] 

tbSE#2 003-3069525 
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^-v: 12/ 



^7fV -x> h-xn- (GRElGradient Echo) r£<7V^ 
X y — >x-c&& 0 
[0 0 4 5] 

(1) fiG R E&^iott& R FW}&fB<V a° ^X^)y-^^Xt 

(2) , (3) , (4) iJitK (5) ib] i; < ^ti-en, x^^ie 

Gs, 'J - KT«* h^HEG 7x-Xx>3- KfclBEGpfei^^f 
[0 0 4 6] 

[0 0 4 7] 

a ° 7x- X-X. > 3 - pH«tt)Xt°>(7)7i- Xx > 3 - K 

^If^btl^o 'J ~ K7 7 h^)@£G r Ci ^ £°>£t" W 7x-XL, 

f^x> h^3-MR(ir'-^i|X*SRl 5 0 IU •) H^-x-^i: LTJDUfcSft 
&o CIO «t 7 l£f*fr7s "y-*r >*rt s jgjfflTRT*6 4-512 0|f; 0 $ ft* 0 ft 
•jjHOjtW^i-Xx^n- K&JBEG p ^f?L, fiiI4^7x-Xx> 
3-K£*T7o dtUCfcoT, 6 4- 5 12Hi-Ofa-f-^^|6H^c 
[0 0 4 8] 

III 3 1 l±H 4 O/^l/T, v - ^ > x H J: o Tt# <b n/w If - T- 9 r-*- 9 
ftkSfflSl 7 O^^^e 1 ; KJR*S*i& 0 ^°^X ->-^>XliS Ef£3£:fiG 

REffiCR*4^li4<, Wiif7 7-X U^xn- (FSE I F a s t 

Spin Echo) r£^.x =» - T 9 ^ 4 * - v r > 7 ( E P I : E c h o 
Planar Imaging) f, i&COM^LGO&feCD i> <D7:$>oX X V^cofiv^ 
Tit^^v^ f-^fel^l 7 0(i, ^ KJR*Lfclf i-r*- ? (c^V 
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^-v: 13/ 



[0 0 4 9] 

1 ow) H£^1- 0 *&IEfite>jfc5£ti\ x^vyirftoMlzftfoti&c mm^ir 
i^:, ^f';7' (step) 5 0 1 T\ «l$£#<a?»m«££i8!l5£1-* - 5&*ff 
;bft& 0 illCiot, -7?** y h yXfA 1 0 0 ( 1 0 0' ) Hov>T\ 

tfL<DmWlffrtiZ>o ^C, Xf 77°5 0 5t\ MIEffiA c £itlT1-£ :^ 5 1t 

ffl cOiilEjit A ctm^Ji^TyX {H^ltif $ ft * o &_L<9 ct -? 
OiH5e, JRflffcJ: WiEfii<7)ft^{±, -^Mf^ff^^v^T J: < ft]f>ftrv^ 0 

[0 0 5 0] 

7f 7 7°5 0 7t\ Ac>Ama x^^^Wfl^^^o Am a 
xlif*SiE»f)^±littt-*4o'±ISiAma xl±, $lx.(£\ £jHE*ig-t"fc:b 
^^iBffi»fflJl 3 O^tb^nr^^MiEffiojft^ffifc^ft^o 43 
SIBIftffil 3 0<7)^^ft7xPltCflJffli-^^t^#^o Am a xfi£jg£ 

[0 0 5 1 ] 

A c >Am a x fiv^Ji, 7 7°5 2 lt\ Ac_f ina 1 = A c <h 

£ft& 0 Ac f i n a 1 li«l5c*&iEfifi"e£>&o Xr7 7°5 2 5t\ Ac 

_f ina 1 £»^1»m7fL^*§IE{ii<b Lt«fflt^:tffifcti^ 0 dftK 

ho Ac>Amaxt«f, -1 OftjIEfiiA c (i£jBEfEifrg& 1 3 0 tf ? ifcl7J *Stfe 

[0 0 5 2] 

A c >Am a x * "7° 5 0 9t\ A c =A c - d e 1 t a_ 
amp t Zti&o irtciih, Ac^de 1 t a_a m p fittf&MI"^ - fctf'fr t> 
fiho d e 1 t a_a m p (if %bm*b hfitz— fci&Xfo&o dftHioT, ftlt 

2003-3069525 
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^-v: 14/ 



[0 0 5 3] 

Xt7 7°5 1 It?, Ac>Amax-C*4^W J fJS$^o Ac> 
Am a x"C£>&*& ^(i^-r -y 7°5 0 9 CIotA c Wfgifl^frfrft&o A c >A 
m a x & Rtt C *Ltf*« 0 & £ *t£ 0 
[0 0 5 4] 

Ac>AmaxT*^«, Xf ';7°5 1 3t\ Ac^fflK, $i«L<7>i; 
»Sr$tt^ffi«SJ»* v ^ a > (simulation) t-Sot^ff 

frtl&o A c C J: o 1 7' U x > 7 r y 7 $ ti/:^S», CO^Sei 

[0 0 5 5] 

, * x -y "7° 5 1 5 -C, <QWMi%ffi.ft<n 777 ^77'(f lat top 
) <0B#IWJ£T f ^fS1f.i-a £ tT&^f fr^l^o 7^Btf 9 lST f Oftitt 

£j BB^*§ o fpffi j&sfls v » o 
[0 0 5 6] 

7f y 7° 5 1 7 T% Ac^A_l imi t X'&Zfr&frtfmfcZ ti&o 
A_l i m i t li^-tbTBibbtitzTmi&Xfr&o TIMA_ 1 imi titTIi 

[0 0 5 7] 

Ac^A_l imi t "C^v^li, X -f y 7° 5 0 9 Clo T A c = A c - d 
e 1 t a.amptU SJrfcSrA c Co^t7sf 7 7°5 11-51 5<7>^S£tT 
7o Ac^A_l imi t t^V>riii^O X n tt^Mtf^ i&Zti&o ZtlKX 
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^-v: 15/ 



[0 0 5 8] 

#lffiiIO£jM#f!^&£o IIIft<MIE{«fI(iAm a x <h A_l imi 

[0 0 5 9] 

A c ^ A_ 1 imi t t & o tz t £ (i, Xr77°5 1 9t\ T f T^fltS h * & 

7° 5 2- 1 T\ A c _ f i n a 1 = A c £ *U ^ r 7 7° 5 2 5 "C\ A c _ f in 
a I j& f ®B$£ftiB*i«<*>ttiEtefc LT»fflS*i-6o C^i^tc, Ac^A_i i 
mi t t fcofcfc §{±A c <7M£M£ll:#&<7)-C, fg;#i::*jL#&jWt* £ fcri*-? 

[0 0 6 0] 

tt±Oi^ CLt, T f SrfftCt&Ac #Ac_f i na l^ii^o Tf 
[0 0 6 1 ] 

Tf^Mt^-6Ac^4*^t^ii, Xf7 7*5 2 3X\ Ac_f in 
a l=Ac_l imi t<h£ti£ 0 CtUCjioT, fflttftKS&^fcjBft&^lr&ff 
£fc#0*|jE1l7&*fcv>fc#(i, MiEfltcoTPlfiA c_ 1 imi t «7Ei*iE{g£: 

o 

[0 0 6 2] 

I^^#B&i-^)o 0 5 fc<0ffljt(±, '7 7 J 5 15' 33 J: 0*5 1 9* il&£ 0 X 
fy/515' -C(±, yUU-/3^L S fclBttrt & £ 

fcTWjbfr&o Xr--y-7°5 1 9' -C(i, aSHitC*t"T*SOfflit7&*«/hi:«r«A 



tB8E#2 003-3069525 



mi 2003-029096 



^-v: 16/ 



[0 0 6 3] 
[0 0 6 4] 

^-O J: ^ &A c t^&S <b £ «i> Xf 7^5 2 1, 5 2 5 Wjllia «9 > ^r<D 

a c 75^Bts»KvrLoiijE{s t l r^ffl $ ti & 0 : m^m ft s £f ujb l £ o-e 

[0 0 6 5] 

±IB<7) J: 9 K v 5 J- V- v a >H «£ oTsjfeg-f £ftt> 0 A c > Am 
[0 0 6 6] 

[0 0 6 7] 

n #$&«(±tf-#8B 7 0 2 , ffiIE«B7 0 4 & «t ^Klff^iK 7 0 6 ^tt 
So tH|L«R7 0 2 (i, 05 ifc(i0 6 i:^Lf:^t7 7°5 0 1- 5 0 5<7)fli!££ 
tt^o ffilESIS 7 0 4 ti, 05 Ztzltm* i:^Lf:Xf 7 7°5 0 7 - 5 2 5 tf>« 
i^ttl.o &jBBfi&ir§§£SB 7 0 6 li, ili^(±i2t:^L/:v^^7by^ 
fAlOOifclilOO' iJi^EffilftSBl 3 0«^tt^o 
[0 0 6 8] 

ttilHf 2003-3069525 
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^-v: 17/ 



7 0 4H, *mniz&if2>M]E^&(7)mM<F>Jtm<7)-w\X"$>2> 0 mmm%&.^ 

[0 0 6 9] 

itngis 7 0 211, hu jzeo <t izmmwiffijEm<DmjEm&$fmLxffiiEu 704 

[0 0 7 0] 
[0 0 7 1 ] 

[mi] 

[El 2] 
[03] 

[1214] 

^§tm<DmM<DmB<7)~ m<o&Wi&&fT -t & v - > o— no £^-rn 

[El 5] 
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[EI 6] 
[07] 

i tm 

1 0 0, 1 0 0' V^^yfyXfA 

1 0 2 ±5M^^T^S 

10 2' ±#|v^*^7 h §[S 

1 0 6, 1 0 6' mi^^i 

108, 108' RF3^ 

1 3 o mimm 

140 RFfgS&gR 

1 5 0 x- 

1 6 0 iy-^y^UYMU 

17 0 7 - 9 wmm 

1 8 0 WkTT^ 

1 9 o mmi 

5 0 0 * 

7 0 2 ftif^ 

7 0 4 MiEgr> 

706 mmm^u 
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1/ 



[HI] 

iiSifa-f ;ugtf 102 

^JE^-Ougp 106 
RFzi-fJUgB 108 



El® 



100 hvXfA 




1 *f£ 

500 ? u— K;u 
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^-v: 5/ 



[EI 5] 



(ZED 



MiEfilAc^tt^ 



501 



503 



505 




Ac = Ac - de I ta_amp 




,513 



I 



515 



517 



523 . 



No^Ac ^ AJimit 
Yesj 

" Yesj < 



519 



Ac_f inal = A_l imit 
1 



Ac_f inal = Ac ^ 

— »i 



521 



/525 



Ac_f inal £mifj£®j{m%t<DtfiJEmt LX&m 



mm 2003 
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